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tually hardening the steel in that part which is required th.e
hardest; consequently the same methods will have to "be:
adopted with this kind of article as those which are to t>e
adopted with a Jarge circular cutter, either boring holes
through it or turning the sides concave. Suppose an eccen.-
tric steel collar is required to be hardened, for example.
Let us suppose the hole in the collar where the shaft or man-
drel passes through to be about two inches in diameter, arid
the thickness of the metal one inch and a half on one side
and about the quarter of an inch on the opposite side ; from
the irregular form of this article it will easily be seen thstt
there is great risk of its breaking in hardening. The unequal
thickness of the steel causes unequal contraction, one side of
the collar being so thin it is cool almost instantly. The sto-utt
side contracts after the thin side is fixed; the thin side in its
then hard state cannot give ; consequently it breaks. Before
such an article as this is sent to the hardener, a piece of iron.
should be fitted to the thin side of it, so as to make both
sides about equal in thickness. The iron must be fitted to
the inside, as it is the outside of the collar which is required
hard. This piece of iron is to prevent the thin part of ttte
collar from cooling too suddenly, and thus prevent the col-
lar breaking. The piece of iron, of course, must be bound
upon the collar with a piece of binding wire, after which It
is ready for hardening. I may here remark that a square
lump of steel is less liable to break in hardening than either
a cylindrical or spherical lump, even though there be more
bulk in the square lump than what would form either trie
spherical or the cylindrical lump.

Although this is such an important subject, and much
more might be said, still it is not necessary, perhaps, to en-